plants were retained in each pot after germination. The experiment was arranged on greenhouse benches in a randomized complete block design with three replications. When plants were 35 days old, one set of plants was inoculated with a spore suspension of P. personata and another set with P. arachidis using an atomizer. Inocula of P. personata and P. arachidis were maintained separately on the incubated, inoculated detached leaves of the cultivar TMV 2 in a Percival plant growth chamber using a temperature of 23°C and a 12-h photoperiod. Conidia of P. personata and urediniospores of P. arachidis were harvested with a cyclone spore collector. The concentration of the inoculum of P. personata was 20,000 conidia per milliliter and of P. arachidis was 20,000 urediniospores per milliliter. A few drops of the surfactant Tween 80 (polyoxyethylene sorbitan mono-oleate) were added. Immediately after inoculation, plants were placed in a dew chamber (6) at 23°C to ensure wetness of the leaf surface during the night. Plants were removed from the dew chamber the next morning and returned to the greenhouse during the day. The alternating wet (16 h ) and dry (8 h) period treatments (4) were repeated for 10 days. Plants were then held in the greenhouse until the end of the experiment. Care was taken to avoid crosscontamination between the two test pathogens. The experiment was terminated 50 days after inoculation. The minimum and maximum temperatures in the greenhouse during the period of the experiment were 18 to 24°C and 26 to 32°C in both years.
Two healthy and fully expanded quadrifoliate leaves on the main stem of each plant and two plants in each pot (each replication) were labeled for assessing percentage of leaf area infected. Percentage of defoliation also was recorded for late leaf spot. The leaf area damaged by late leaf spot and rust was assessed by comparing each leaf with standard diagrams depicting leaves with known percentages of leaf area affected (10) . The number of defoliated leaflets of the labeled leaves on the main stem were counted at each assessment. Percentage of defoliation was calculated based on total and defoliated leaflets. Disease assessment was scored on a 1 to 9 rating scale based on the whole plants in each pot (replication). Data were collected at 5-day intervals from 10 days after inoculation. Maximum disease incidence was observed 20 days after inoculation for late leaf spot and 40 days after inoculation for rust; hence these assessments were used for analysis and interpretations.
Data analysis. Data of all the parameters for each disease were analyzed using restricted maximum likelihood (REML) analysis (16) assuming accessions effects as fixed. Wald test, which follows an approximate chi-square distribution, was used to test the overall significance of differences among accessions at a 5% level of significance. Least significant difference (LSD) at the 5% level of significance was used to test differences among accessions. All computations were carried out using Genstat 5 statistical package.
RESULTS
Late leaf spot. Percentage of leaf area damage. Accessions differed significantly (P < 0.001) for percentage of leaf area damaged by late leaf spot. Damage was significantly less on accessions than on the susceptible cultivar TMV 2 in both experiments (Table 1 a Percent leaf area damage was assessed by comparing each leaf with diagrams (10) depicting leaves with known percentages of leaf area affected. b Percent defoliation was calculated based on total and defoliated leaflets of the tagged leaves. c Scale 1 to 9: 1 = no disease, all leaves healthy; 2 = lesions present largely on lower leaves, no defoliation; 3 = lesions present largely on lower leaves, very few on middle leaves, defoliation on some leaflets evident on lower leaves; 4 = lesions on lower and middle leaves but severe on lower leaves; 5 = lesions present on all lower and middle leaves, over 50% defoliation of lower leaves; 6 = severe lesions on lower and middle leaves, lesions present but less severe on top leaves, extensive defoliation of lower leaves, defoliation of some leaflets evident on middle leaves; 7 = lesion on all leaves but less severe on top leaves, defoliation of all lower and some middle leaves evident; 8 = defoliation of all lower and middle leaves, severe lesions on top leaves, some defoliation of top leaves evident; and 9 = almost all leaves defoliated leaving bare stems, some leaflets may remain, but show severe leaf spots. d Not tested. e LSD = least significant difference. (Table 1) .
Disease score on a 1 to 9 scale. Accessions differed significantly (P < 0.001) for disease score. Disease score was significantly less on accessions than on the susceptible cultivar TMV 2 in both experiments (Table 1 
had <3 rating on a 1 to 9 point rating scale in both the experiments. Eleven accessions from A. duranensis and one accession each of A. chiquitana (ICG 11560) and A. kretschmeri ( ICG 8191) showed >3 to 5 rating on a 1 to 9 point rating scale (Table 1) . Other accessions had ratings >5 in both experiments. Again, all four accessions of A. monticola had rating >5 in both experiments (Table 1) .
Rust. Percentage leaf area damage. Accessions differed significantly (P <
Other accessions had <3% mean leaf area damaged in both experiments (Table 2) .
Disease score on a 1 to 9 scale. Highly significant differences (P < 0.001) in disease score were observed among the Arachis accessions in both experiments. The disease score was significantly greater for the susceptible cultivar TMV 2 than for most of the Arachis accessions ( Table 2) .
DISCUSSION
The susceptible cultivar TMV 2 had very high and uniform percentage of leaf (24) . These differences in disease reaction may be due to genetic variation within the species. Some accessions were defoliated soon after infection when minute nonsporulating lesions developed (23) . In the present study, defoliation due to late leaf spot in some of the accessions may be regarded as a hypersensitive reaction that does not allow the fungus to sporulate and perpetuate in the diseased leaves. For a reliable evaluation of late leaf spot and rust resistance, it is important not to rely on any one variable (10) . Hence, the accessions that had <3% leaf area damage, <25% defoliation, and a rating of <3 were considered to be resistant to late leaf spot. Those with leaf area damage <3% and ratings <3 were considered to be resistant to rust. Two accessions, ICG 13199 of A. duranensis and ICG 8190 of A. hoehnei, had asymptomatic reactions to late leaf spot but were highly resistant to rust, whereas accession ICG 8954 of A. kuhlmannii had an asymptomatic reaction to rust but was highly resistant to late leaf spot. Subrahmanyam et al. (24, 25) reported that ICG 8190 and ICG 8954 were highly resistant to rust and late leaf spot. Of the 74 accessions tested for late leaf spot, two remained asymptomatic, 26 were resistant, 10 were moderately resistant, and 36 were susceptible. Of the 74 accessions tested for rust, one, ICG 8954 of A. kuhlmannii, had an asymptomatic reaction and all other accessions except ICG 8206 of A. ipaensis, ICG 8197, ICG 8198, ICG 11549, and ICG 13178 of A. monticola, and ICG 13171 of A. stenosperma had high levels of resistance. However, one accession, ICG 13171, of A. stenosperma and the one accession ICG 8206 of A. ipaensis, which were susceptible to rust, had high levels of resistance to late leaf spot in both experiments. All 28 accessions that were asymptomatic and resistant to late leaf spot were also resistant to rust, indicating that resistance to multiple pathogens exists in these accessions. Four accessions of A. monticola were susceptible to late leaf spot and rust in both experiments. Subrahmanyam et al. (24) also reported that only one accession, ICG 8198 of A. monticola, was susceptible to late leaf spot. The purpose of examining the reaction of wild Arachis species to P. personata and P. arachidis is that we hope to transfer several useful traits from these species to cultivated peanut, especially resistance to P. personata. Therefore, it is pertinent to evaluate the reaction of each accession of each species to these pathogens. Most attention is focused now on the species in Arachis that are cross-compatible with A. hypogaea (15) . Several wild Arachis species are either asymptomatic or highly resistant to late leaf spot and rust, and hence could be important for interspecific hybridization to incorporate higher levels of resistance to these diseases to cultivated peanuts than is currently available. a Percent leaf area damage was assessed by comparing each leaf with diagrams (10) depicting leaves with known percentages of leaf area affected. b Scale 1 to 9: 1 = no disease, all leaves healthy; 2 = few, very small pustules on some older leaves; 3 = few pustules, mainly on older leaves, some ruptured, poor sporulation; 4 = pustules small or large, mostly on lower and middle leaves, disease evident; 5 = many pustules, mostly on lower and middle leaves, yellowing and necrosis of some lower and middle leaves, moderately sporulating; 6 = as rating 5 but pustules heavily sporulating; 7 = pustules all over the plant, lower and middle leaves withering; 8 = as rating 7 but withering is severe; and 9 = plants severely affected, 50 to 100% leaves withering. c Not tested. d LSD = least significant difference. 
